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address of concern: Ringstrasse 24 - 26, D-56307 Dernbach; Germany 
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purposes of paying reduced fees under section 41(a) and (b) of Title 35, United States Code, 
in that the number of employees of the concern, including those of its affiliates, does not 
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business concern is the average over the previous fiscal year of the concern of the persons 

# employed on a full-time, part-time or temporary basis during each of the pay periods of the 
fiscal year, and (2) concerns are affiliates of each other when either, directly or 
indirectly, one concern controls or has the power to control the other, or a third party 

.or parties controls or has the power to control both. 
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METHOD AND CIRCUIT FOR OPERATING AN ELECTRICAL LIGHT by inventor (s) Norbert Becker 
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; /i H the specification filed herewith 

..^ CI application serial no. , filed . 

Q CI patent no. , issued . 
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^individual, concern or organization having rights to the invention is listed below* and no 
f frights to the invention are held by any person, other than the inventor, who could not 
^qualify as a small business concern under 37 CFR 1.9(d) or by any concern which would not 
^qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization under 
;s 37 CFR 1. 9 (e) . 
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\ sik concern or organization having rights to the invention averring 
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the time of paying, the earliest of the issue fee or any maintenance fee due after the date 
on which status as a small entity is no longer appropriate. (37 CFR 1.28(b)) 
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statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of 
the application, any patent issuing thereon, or any patent to which this verified statement 
is directed. 
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METHOD AND CIRCUIT ARRANGEMENT FOR THE OPERATION OF AN 
ELECTRIC GAS DISCHARGE LAMP 

The invention is directed to a method for the operation 
of an electric gas discharge lamp, e.g., of an UV low-pressure 
tube, in artificial sunning and irradiation devices and to a 
circuit arrangement for carrying out the method. 

It is known, for example, that the light output or 
radiation output of UV low-pressure tubes used for artificial 
sunning and irradiation decreases already after a relatively 
short operating duration (total operating duration) to the 
extent that they must be replaced by new UV low-pressure 
tubes; otherwise, in the case of sunning, the expected results 
of irradiation would inevitably lead to unacceptably long - 
and constantly longer - periods of use. However, it is also 
known with respect to other electric gas discharge lamps 
emitting UV radiation and/or normal light radiation that their 
light output or radiation output decreases more or less 
rapidly in operation. The necessary exchange consequently 
gives rise to considerable costs particularly as applies to 
the above-mentioned case of UV low-pressure tubes whose price 
is several times that of normal lighting tubes ( fluorescent 
tubes) . 

In order to prolong the operating duration of the 
relatively expensive UV low-pressure tubes mentioned above, 
which is usually approximately 500 hours, attempts have 
already been undertaken in the area of the electric or 
electronic ballast devices required in these gas discharge 
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lamps such that a switching of the electric output emitted at 
the gas discharge lamp is carried out manually in such a way 
that in case of a light output or radiation output of the gas 
discharge lamp (that is, the UV low-pressure tube in the 
present example) which is already dropping sharply, the 
electric output to be supplied is increased suddenly by a 
larger amount, so that a light output or radiation output of 
the gas discharge lamp which corresponds more or less 
precisely to that at the beginning of use is obtained again. 

A device for checking and displaying the remaining 
operating duration of xenon lamps is known from U.S. Patent 
4,831,564, which device comprises a housing which uses a new, 
unused xenon lamp. The xenon lamp then emits its light via a 
surrounding filter. A sensor by which the light emission or 
radiation emission of the xenon lamp is checked is located in 
the housing. When the light output or radiation output of the 
xenon lamp decreases, the sensor controls a regulator which 
increases the electric output supplied to the xenon lamp, so 
that the xenon lamp always delivers a constant light output or 
radiation output. The values determined during this checking 
for the required power consumption of the xenon lamp are 
stored. Based on the values stored for different types of 
xenon lamps, it is possible to determine the remaining life or 
operating duration of a new xenon lamp, but also particularly 
that of a xenon lamp which is already used. The total period 
of use (total operating duration) of a gas discharge lamp is 
not influenced for achieving an extensively constant light 
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output or radiation output in this case. (Accordingly, a 
closed regulating loop is used for determining the required 
power consumption at constant light output or radiation 
output . ) 

Therefore, it is the object of the invention to 
considerably lengthen the total useful period (total operating 
duration) of a gas discharge lamp in the simplest and most 
economical manner without resulting in factors interfering 
with practical useful operation - for example, with respect to 
UV low-pressure tubes - such as excessively long and/or more 
or less sharply fluctuating treatment or sunning times. 

In order to meet this object, the features indicated in 
the characterizing part of claim 1 are suggested. 

The use of the method according to the invention makes it 
possible to operate electric gas discharge lamps, e.g., such 
as UV low-pressure tubes, over a considerably longer time 
period compared with the previously known mode of use, namely, 
at least essentially always at that light output or radiation 
output which was predetermined individually and, of course, 
within the framework of the technical possibilities of the gas 
discharge lamps in question. Consequently, considerable costs 
can be saved, e.g., precisely in the operation of solaria, 
through improved utilization of the UV low-pressure tubes 
which are usually used therein, without becoming noticeable in 
a disadvantageous manner through more or less sharply 
fluctuating treatment or sunning periods. 
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Further advantageous constructions of the inventions and 
a circuit arrangement for carrying out the methods are 
disclosed in claims 2 to 17 . 

With respect to the characteristic data of a gas 
discharge lamp, it is noted that by this is meant especially 
the decrease in light output or radiation output depending on 
the total operating duration of the individual gas discharge 
lamp, wherein this is known, for example, from the 
manufacturer's specifications; however, other dependencies of 
the light emission behavior or radiation behavior of the 
respective gas discharge lamp, e.g., the temperature of the 
surroundings in which the gas discharge lamp is operated, can 
also be included herein. Further, with regard to the UV low- 
pressure tubes mentioned above or other gas discharge lamps, 
the electric or electronic data of the electric or electronic 
ballast device used in this case are pertinent and can be 
incorporated in the control process or in the regulating 
process with respect to the light or radiation emitted by the 
gas discharge lamp in question. 

Further, the claims - whose content will, without further 
explanation, be readily understood by the person skilled in 
the art taking into account the problem and objective outlined 
above and the inventions indicated for the solution thereof - 
are hereby also expressly incorporated in the subject matter 
of the description. However, it should be noted in addition 
that because of its technical simplicity and efficacy in a 
relatively economical possible realization, the solution 
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according to the invention according to method claim 1 or 
circuit arrangement claim 9 can be used in a particularly- 
advantageous manner for solving the problems indicated above. 

The invention will be explained more fully in the 
following with reference to an embodiment example shown in the 
drawing . 

This drawing shows a block diagram, as it is called, of a 
control circuit which first includes a control device 1 
constructed as a processor- This control device 1 is supplied 
with a usual voltage, for example, 220 V, via a line 2. A 
plurality of, for example, ten, compensation characteristic 
lines of commercially available gas discharge lamps, for 
example, UV lamps 3 which are used in a UV irradiation device 
4, for example, for the human body and parts thereof, are 
stored in the control device 1. 

UV lamps 3 of this kind have the peculiarity that the UV 
output power, as it is called, decreases relatively sharply as 
the burning or operating duration increases. For example, 
after an operating duration of approximately 500 hours, the UV 
output power is reduced by approximately 30%. This reduction 
is unsatisfactory and, although the UV lamps 3 are actually 
still usable, leads to an exchange and therefore to a 
production of extra waste. Further, UV lamps 3 of this kind 
are relatively expansive. 

A plurality of electronic ballast devices 5a - 5e 
assembled in a block are arranged between the UV irradiation 
device 4 and its UV lamps 3, wherein one ballast device 5a to 
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5e is associated with each UV lamp 3. It is also possible to 
provide a ballast device 5a supplying two or more UV lamps 3. 
The ballast devices 5a - 5e are connected to a current supply 
line 6. Depending on identical or different types of UV lamps 
3, the electronic ballast devices 5a - 5e are controlled in 
such a way, via one of more compensation characteristic lines 
stored and selected in the control device 1, that always a 
current intensity of this kind, but an increasing current 
intensity, for supplying the UV lamps 3 is supplied to the 
individual or selected UV lamps 3 such that the latter always 
emit a uniform UV output power. This approximately constant 
output power can apply either at the full output of the UV 
lamps 3 or at an output which is reduced within certain 
limits, wherein in the latter case the operating duration of 
the UV lamps 3 is increased. For example, it is possible to 
use UV lamps 3 with a higher, normally impermissible UV 
radiation intensity which only emits a reduced, but 
extensively constant, UV output. 

The light output or radiation output actually emitted by 
one or more gas discharge lamps 3 at a given time can be 
measured via at least one sensor 7 and compared with a 
reference value stored in a unit 8. In case of deviation from 
the reference value, this is conveyed to the control device 1 
which then influences the electronic ballast devices 5a to 5e 
in a corresponding manner. 

It is possible to measure the temperature in the area of 
the gas discharge lamps and/or of the surrounding air which 
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disadvantageously impairs the work of the gas discharge lamps 
and to supply this to the control device 1 as a correction 
value . 

The control signals supplied to the ballast devices 5a - 
5e by the control device 1 can be modulated digitally as well 
as in analog with respect to current, voltage or frequency. A 
reset switch 9, as it is called, which is actuated for 
restarting after the exchange of the gas discharge lamps 3 is 
associated with the control device 1. 
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1. Method for the operation of electric gas discharge 
lamp (3), e.g., of an UV low-pressure tube, in artificial 
sunning and irradiation devices characterized by the following 
features : 

a) the characteristic data for the individual gas 
discharge lamp (3) with respect to the decrease in the light 
output or radiation output are stored in an electronic storage 
depending on the total operating duration of the gas discharge 
lamp (3 ) , 

b) the respective individual operating duration of the 
gas discharge lamp (3) is measured and added to the preceding 
individual operating durations in order to obtain the total 
operating duration of the individual gas discharge lamp, and 

c) the electric output to be supplied to the gas 
discharge lamp (3) at a given time is automatically adjusted 
depending on the stored characteristic data with respect to 
the decrease in light output and radiation output and the 
respective total operating duration of the gas discharge lamp 
(3) for obtaining a predetermined light output or radiation 
output, e.g., a light output or radiation output remaining at 
least approximately constant. 

2. Method according to claim 1, characterized in that 
relevant data of the ballast device (3a to 5c) which is to be 
used/which is used will be/are stored in the electronic 
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storage in addition to the characteristic data with respect to 
the decrease in the light output or radiation output of the 
gas discharge lamp (3) . 

3. Method according to claim 1, characterized in that 
the electric output to be supplied to the gas discharge lamp 
(3) is adjusted in such a way that it is smaller by a certain 
fraction, for example, about 10% smaller, than the electric 
nominal output of the lighting means . 

4. Method according to claim 1, characterized in that 
the control signals required for adjusting the respective 
electric output to be emitted at the gas discharge lamp (3) 
are supplied in digital form to the ballast device 5a to 5c 
associated with the gas discharge lamp (3) . 

5. Method according to claim 1, characterized in that 
the control signals required for adjusting the respective 
electric output to be emitted at the gas discharge lamp (3) 
are supplied in analog form to the ballast device associated 
with the gas discharge lamp (3) . 

6. Method according to claim 3 or 4, characterized in 
that the control signals are current-modulated. 
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7. Method according to claim 3 or 4, characterized in 
that the control signals are voltage-modulated. 

8. Method according to claim 3 or 4, characterized in 
that the control signals are frequency-modulated. 

9. Circuit arrangement for carrying out the method 
according to claim 1, characterized by electric or electronic 
controlling means (1) containing a storage for characteristic 
data of the gas discharge lamp (3) and located in the circuit 
of the gas discharge lamp (3) for adjusting an electric output 
to be supplied to the gas discharge lamp (3) for the purpose 
of obtaining a predetermined light output or radiation output 
of the gas discharge lamp (3), e.g., a light output or 
radiation output remaining at least approximately constant, 
within predetermined limits, and by time-measuring means for 
the total operating duration of the gas discharge lamp (3) , 
which time-measuring means are associated with the gas 
discharge lamp (3) and are electrically connected with the 
above-mentioned controlling means for the purpose of adjusting 
the electric output to be supplied to the gas discharge lamp 
(3) in dependence on the total operating duration of the gas 
discharge lamp (3). 

10. Circuit arrangement according to claim 9, 
characterized in that the electric or electronic controlling 
means comprise, apart from an electronic processor, a storage 
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receiving characteristic data of the gas discharge lamp (3), 
and time-measuring means, an electronic ballast device (5a to 
5c) with adjustable output power. 

11. Circuit arrangement according to claim 10, 
characterized in that the electronic ballast device (5a to 5c) 
is designed for processing control signals which contain, in 
the form of a frequency, the information pertaining to the 
electric output to be supplied to the gas discharge lamp. 

12. Circuit arrangement according to claim 10, 
characterized in that the electronic ballast device (5a to 5c) 
is designed for processing control signals which contain, in 
the form of a voltage, the information pertaining to the 
electric output to be supplied to the gas discharge lamp (3) . 

13. Circuit arrangement according to claim 10, 
characterized in that the electronic ballast device (5a to 5c) 
is designed for processing control signals which contain, in 
the form of a current, the information pertaining to the 
electric output to be supplied to the gas discharge lamp (3) . 

14. Circuit arrangement according to claim 11, 
characterized in that the time-measuring means for the total 
operating duration of the gas discharge lamp (3) are connected 
with adjusting means for the initialization of the time 
measurement . 
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15. Circuit arrangement according to claim 13, 
characterized in that the adjusting means can be manually 
actuated for the initialization of the time measurement. 

16. Circuit arrangement according to claim 13, 
characterized in that the adjusting means for the 
initialization of the time measurement are arranged adjacent 
to the gas discharge lamp (3) which is fastened or can be 
fastened in an enclosure or the like and the adjusting means 
can be actuated together with a movement of the gas discharge 
lamp (3) into the enclosure or out of the enclosure or the 
like . 

17. Circuit arrangement according to claim 9, 
characterized in that the controlling means for the adjustment 
of the electric output to be supplied to the gas discharge 
lamp (3) and/or the time-measuring means associated with the 
lighting means are connected with an optic and/or acoustic 
signal device for signaling the given total operating duration 
achieved by the lighting means. 
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As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) 
of the subject matter which is claimed and for which a patent is sought on the 
invention entitled:. METHOD AND CIRCUIT FOR OPERATE are Trr.T^TTRICAL LIGHT 

the specification of which (check only one item below) : 

is attached hereto. 

was filed as United States application 
Serial No. 

on , 



and was amended 

on 
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was filed as PCT international application 

Nurrber PCT/&E98/00903 

on 



. (if applicable) . 



March 28, 1998 



and was amended under PCT Article 19 

on 



.(if applicable) 



hereby state that I have reviewed and understand the contents of the above- identified 
^specification, including the claims, as amended by any amendment referred to above. 

acknowledge the duty to disclose information which is material to the examination of 
"this application in accordance with Title 37, Code of Federal Regulations, §1.56 (a) . 

-I hereby claim foreign priority benefits under Title 35, Ufaited States Code, §119 of any 
"^foreign application (s) for patent or inventor's certificate or of any PCT international 
Application (s) designating at least one country other than the United States of America 
listed below and have also identified below any foreign application (s) for patent or 
inventor's certificate or any PCT international application (s) designating at least one 
Country other than the United States of America filed by me on the same subject matter 
having a filing date before that of the application (s) of which priority is claimed: 



PRIOR FQREIGN/PCT APPLICATION (S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 
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APPLICATION NUMBER 



DATE OF FILING 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United 
States application (s) or PCT international application (s) designating the United 
States of America that is/are listed below and, insofar as the subject matter of each 
of the claims of the application is not disclosed in that/those prior application (s) 
in the manner provided by the first paragraph of Title 35, United States Code, §112, 
I acknowledge the duty of disclose material information as defined in Title 37, Code 
of Federal Regulations, §1.56 (a) which occured between the filing date of the prior 
application (s) and the national or PCT internaticn filing date of this application: 



PRIOR U.S. APPLICATICNS OR PCT HTCERNATICNAL APPLICATIONS DESIGNATING THE U.S. FOR 
BENEFIT UNDER 35 U.S.C. 120: 



U.S. APPLICATIONS 



STATUS f CHECK WE) 



'U.S. APPLICATION NUMBER 



U.S. FILING DATE 



PATENTED 



PENDING 



ABANDONED 



PCT APPLICATIONS DESIGNATING THE U.S. 



POT APPLICATION NO. 



PCT FILING DATE 



U.S. SERIAL NO. 



OSDWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney (s) 
and/or agent (s) to prosecute this application and transact all business in the Patent 
aiid Trademark Office connected therewith. (List name and registration number) 

M FRIEDEUCH KUEFFNER, REG. NO. 29,482 



SegSi Correspondence to: 



FRTFDRICH KUKKJrNER 

342 MADISON AVENUE, SUITE 1921 

NEW YORK, N.YTIUT73 ~ 



Direct Telephone Calls to: 

FRTFDRICH KUEFENER 
(212) 986-3114 
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